Nitric oxide-dependent modification of the sarcoplasmic reticulum Ca-ATPase: localization of cysteine target sites.
Skeletal muscle contraction and relaxation is modulated through the reaction of sarcoplasmic reticulum (SR) protein thiols with reactive oxygen and nitrogen species. Here, we have utilized high-performance liquid chromatography-electrospray mass spectrometry and a specific thiol-labeling procedure to identify and quantify cysteine residues of the SR Ca-ATPase that are modified by exposure to nitric oxide (NO). NO and/or NO-derived species inactivate the SR Ca-ATPase and modify a broad spectrum of cysteine residues with highest reactivities towards Cys364, Cys670, and Cys471. The selectivity of NO and NO-derived species towards the SR Ca-ATPase thiols is different from that of peroxynitrite. The efficiency of NO at thiol modification is significantly higher compared with that of peroxynitrite. Hence, NO has the potential to modulate muscle contraction through chemical reaction with the SR Ca-ATPase in vivo.